In-hospital mortality was 9.6% in 3000 abdominal and abdominothoracic operations carried out by me or under my care. Intra-abdominal complications developing during the recovery period required reoperation in 141 patients. The decision to reoperate was a clinical one in 97.8%, although investigations were often helpful in localizing the site of the complicating lesion: the mortality in this group was 42.5%. Technical failure at the first operation could be indicted in 46%. Leaks and bleeding were most frequent and carried a high mortality. Patient selection and preparation, and selection of the simplest effective procedure, are not yet capable of being fully assessed in an individual patient.
Summary
In-hospital mortality was 9.6% in 3000 abdominal and abdominothoracic operations carried out by me or under my care. Intra-abdominal complications developing during the recovery period required reoperation in 141 patients. The decision to reoperate was a clinical one in 97.8%, although investigations were often helpful in localizing the site of the complicating lesion: the mortality in this group was 42.5%. Technical failure at the first operation could be indicted in 46%. Leaks and bleeding were most frequent and carried a high mortality. Patient selection and preparation, and selection of the simplest effective procedure, are not yet capable of being fully assessed in an individual patient.
surgeons, I initially carried out the whole range of operations but developed special interests. Abdominal operations in vascular, colorectal, and urological surgery diminished as my interest in upper gastrointestinal surgery developed. This is demonstrated in Figure 1 . Diminution in the proportion of operations at which no abnormality was diagnosed (labelled NAD) almost certainly represents the influence of fibreoptic upper gastrointestinal endoscopy: before this was available, many more patients were referred for exploratory laparotomy than at present. There were 348 (11.6%)emergency operations. The distribution of operations overall and mortality in each group are shown in Figure 2 . The overall inhospital mortality was 289 (9.6%).
Introduction
There have been a number of reports of reoperation rates l -5 but these were from groups ofsurgeons, within which particular effects may be cancelled out. I have not seen a large series reported by a single surgeon.
Patients and operations I kept personal records of 3000 consecutive major operations carried out by me or under my care. They included only those performed through an incision allowing complete abdominal exploration to be carried out -although this aim was not pursued in the presence of dense adhesions or widespread neoplasm not threatening or causing mechanical obstruction, and when a localized abscess was encountered. Operations carried out through local incisions were excluded, such as uncomplicated appendicectomy, colostomy, and simple drainage of abscess.
The pattern of surgical operations does not reflect the overall pattern ofgeneral surgery since, like many Reoperations Within the 3000 operations, 141 (4.7%) patients were reoperated upon during the same hospital admission for complications developing during recovery from the first operation. Only intra-abdominal or intrathoracic complications were considered, so uncomplicated wound dehiscence, wound haematoma or infection were not included. The period between the first operation and the reoperation varied from the same day as the primary operation to 108 days (average 12.4 days). Some complications, such as fistulas, were not suitably managed by immediate surgery.
Records were kept of the method of reaching a decision to reoperate. It was a clinical decision in 138 (97.8%). The findings on investigation were crucial in only 3 patients, although such investigations were often helpful in localizing the site of the complication. Intra-abdominal drains were not reliable monitors of fluid collections and in one patient who developed a large biliary collection, no bile emerged from a large gastric stump, yet no bloodwas aspirated from the nasogastric tube although it was demonstrated to be patent. The findings at reoperation and resulting mortality are shown in Figure 3 . Overall there were 60 deaths (42.5%).
At reoperation the complication was assessed to determine if it could be attributed to technical error or failure at the initial operation. Bleeding or failure to control previous bleeding, leakage or failure to control previous leakage, were included in this category. The development of simple obstruction that could not have been prevented, continuing inflammation or infection and progression of disease that had been managed as effectively as possible, were not included. Technical failure was indicted in 65 patients (46%).
The second operation did not always control the complication, and further operations were performed on 22 patients during the same admission period, with 13 (60%) deaths. These are shown in Table 1 . 
Discussion
The first modern surgeon to declare his mistakes and to carry out follow-up studies of his patients was Theodore Billroth. His precepts have not been followed and most of us report only our successes. Since the mortality for most major operations is less than 10%, the overall mortality of 9.6% reported here seems reprehensible. It is a comfort that a distinguished predecessor as President of the Section of Surgery also reported a 10% mortality in a large personal series", How does this high in-hospital mortality occur? Many patients are elderly, with associated medical conditions and extensive surgical disease. Some will die miserably if nothing is done and although operation is risky, they have very little to lose, and a few may derive great benefit from surgery. A surgeon who is anxious about his results can protect them by eschewing surgery on poor-risk patients with advanced disease, but he will deprive the occasional patient of a chance to improve. The decision is often philosophical. Most surgeons are optimists who remember the successes and hope to repeat them.
These complications demonstrate only a small part of the problem of surgical assessment. The study of only those operated upon excludes from consideration unidentified patients who may have been wrongly denied operation. Conversely, patients treated conservatively may have fared better than others submitted to operation suffering from the same condition. Some of the 9.6% in-hospital mortality in the 3000 operations may have been caused by poor patient selection, poor preparation, poor selection of the procedure appropriate to the patient's condition, and poor technical performance. Some of those who died following an initial operation might have benefited from reoperation, but the cause of deterioration was not appreciated. As an example, a fully recovered patient, eating normal diet, due for discharge 10 days after oesophagectomy, collapsed suddenly. Pulmonary embolus was diagnosed clinically and appeared to be confirmed on electrocardiography. He died, and at postmortem examination was revealed to have a completely unsuspected anastomotic breakdown as the cause of his deterioration and death.
The rate of complications demanding reoperation reported here is similar to that from other large series l -5 , but the type of surgery carried out and the inclusion of different complications makes comparison difficult. It is striking that in spite of advances in diagnostic techniques, the decision to reoperate is still a clinical one in such a high percentage of cases, although scanning techniques often help to localize the complicating lesion. It is also surprising that technical failure at the first operation could be indicted for the complication in only 46% of patients, since subjectively it was considered much higher.
Couch and his colleagues? identified four misjudgments at operations on patients subsequently referred to them after developing complications: the surgeon carrying out the initial operation had been overoptimistic in thinking he couldsuccessfully accomplish a too-majorprocedure; or considered that a very aggressive procedure offered the patient his only chance; or was carried away by a desire for over-perfection when a simpler procedure was appropriate; or carried out a too-major procedure because it was in vogue rather than a well established, simpler operation.
It is, however, easy to be wise in retrospect. As a rule the simplest procedure is not the most effective operation. If the surgeon selects the simple operation he may fail to relieve the patient. There are still many imponderables and it is possible to carry out a welljudged procedure carefully, only to have the patient succumb to some unpredictable complication: the operation has then been a failure. On the other hand, the surgeon wishing to demonstrate his machismo may inexpertly perform an ill-judged procedure which the patient by a miracle survives -and the operation is counted a success.
From the rate of occurrence of different complications (Figure 3) , it is obvious that leaks and bleeds are frequent, and often fatal. These are two areas where results can be improved. Surgeons still put pressures of time on themselves and their trainees, and it is often a matter of pride to be thought of as 'A surgeon who gets on with the job'. Some surgeons who take such a direct approach are so technically adept that they can achieve excellent results quickly. Too often, however, other surgeons with less expertise try to emulate their speed instead of trying to achieve the same perfection.
It is obvious ( Figure 3 )that some reoperations were performed at which no abnormality was discovered within the abdomen. Such patients belonged either to the group in which the clinical findings suggested a complication when one was not present, or the source of the deterioration was elsewhere than in the abdomen. The general rule of 'Look and see, rather than wait and see', was followed.
Conclusions
All reports of surgical complications and mortality emphasize the importance of the adage, 'Choose well, cut well, get well', but it is more difficult to follow the letter of the aphorism than its spirit. Surgery is a compromise and perfection is impossible in some circumstances. The surgeon has to make his best assessment of the patient's general and local condition, often with incomplete information, and act upon it. At operation he must make a fresh assessment of the local condition and make the best selection of the possible procedures. In carrying out the chosen procedure he does indeed strive for perfection, but even then he is occasionally thwarted by circumstances and forced to compromise.
